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PREFACE
This is the Final Report prepared by Atsuko Computing International
(ACI), under Contract NAS8-34334, entitled "Research Study: STS-1 Orbiter
Descent", for the Space Sciences Laboratory of Marshall Space Flight Center.
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ABSTRACT
This report describes the data reduction software developed by ACI to
reduce the STS-1 radiosonde data. A group of four programs have been devel-
oped and implemented on the REEDA System (HP-1000 Series F minicomputer run-
ning under RTE-IVB 0/S). These programs were utilized to process the raw STS-
1 radiosonde data and generate tabulated first difference, contract data, 30
second data, and graphical plot data tapes.
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Atsuko Computing International (ACI), is pleased to submit this Final
Report under Contract NAS8-34334, entitled "Research Study: STS-1 Orbiter
Descent".
The objective of this project was to convert existing AVE-SESAME Con-
tact programs to the REEDA System and to reduce various STS-1 radiosonde data.
A sequence of events was performed by ACI during this contract to accomplish
the above objective:
o Converted the AVE-SESAME C- - .act Program (IBM) to the REEDA System.
o Reduced all STS-1 radiosonde releases at selected sites to obtain
atmospheric parameters of thermodynamic quantities and winds just
before and after the Orbiter penetrates the landing area.
o Generated a data book which provided a preliminary look at condi-
tions during the STS-1 Orbiter descent, containing contact data, 30
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2. TECHNICAL
ACI converted the an AVE-SESAME Contact Program which existed on the IBM
360 to the REEDA System. This contact program processes raw radiosonde
soundings and computes at each pressure contact the thermodynamic quantites
and interpolates the winds to each contact as described below:
A. Contact Data









}	 Pot Temp, OK





After the Contact Program was converted on the REEDA System and verified
as operational, it was then modified to process the raw data at each 30
seconds and generate the following:
B. 30 Second Data










tAltitude va Pressure, MB







To further enhance the capability of depicting the reduced data, exist-
ing REEDA System software was modified to produce graphical profile plot tapes
of the following:
C. Reduced Data (Plotted)




Once the AVE-SESAME Contact Program and additional REEDA System soft-
ware was modified, ACI utilized the software to reduce all radiosonde releases
(as provided by MSFC) and generate the previously described outputs (A, B, C).
ACI then incorporate, into a data book, the reduced radiosonde data for
each release. This data book provide3 for a preliminary look at conditions
during the Orbiter descent.
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3. PROGRAMS
ACI developed four programs under this contract to satisfy the object-
ives of processing the STS-1 raw radiosonde data. The following four programs
are currently operational on the REEDA System:
o STS01	 -- 13t Difference Program




c STSO4 -- 30 Second Data Program
ACI utilized the above programs to process the following six radiosonde
soundings in support of the STS-1 launch:
'	 o ST1234 -- 1234GMT, April 12, 1981, Wheeler, CA
o ST1330 -- 1330GMT, April 12, 1981, Tehachapi, CA
o ST1535
	
1535GMT, April 14, 1981, Wheeler, CA
o ST1541 -- 1541GMT, April 14, 1981, Tehachapi, CA
o ST1815 -- 1815GMT, April 14, 1981, Wheeler, CA
o ST1818 -- 1818GMT, April 14, 1981, Tehachapi, CA
A data book was generated incorporating the outputs produced by using
programs STS01 -STSO4 to process all six STS-1 soundings. The appendix of this
report contains an example output of each of the STS01 -STSO4 programs.
This report does not include a source listing of the STS01-STSO4 pro-
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APPENDIX A: STS-1 SOUNDING
i	 This appendix provides, as an example, the vaw sounding data for Wheeler
I	 Ridge, California. 1234GMT, April 12, 1981.
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•	 HUNTSVILLE, ALABAMA • USA
APPENDIX B: PROGRAM! STS01 - 1at DIFFERENCE
This appendix provides an example output generated by the I STS01' first
difference program.
ATSUKO COMPUTING INTERNATIONAL
HUNTSVILLE, ALABAMA • USA	 QG0
0r
x
m W W W m W W W m W W W W 0 W
o^a•+•^o . u^aQ aaaao+o.a
...............
•auroocQOCaoca;dwGe assa.aaaaaannaaana2a call =aaaaaaaas
iV N N N N N N N N N N N N N N
. .  . . . . . . . . . . . . .
. . . . . . . . . . . . .







a000a000coaoaoc	 WW W W W W W Law  W W W W W W W
	 oH r !• r r r h r r r h h r h h	 o
»>7»»»>7»> W
W W W W W W W W W W W W W W W	 O
xxxxxxxxxxxxxxx	 WW W W W W W W W W W W W W W W	 a
WO O o 0 0 0 0 0 0 0 0 0 0 0 0	 J
a,nawaau-a t-I	 ► aFhh•^ rrr ►• .-h^-rrrrr
	 kLo• oo a o/o aaaa aa 0 a0 axrrrr=rr::=rrrrz
	 r42	 CC aaac aaaaaa	 a
•M6	 ft•^a•&a•iatac^•cae	 o0 u u u 13 u u 133 u u u u tlu000000000000000	 at&Y•:acIN0f OCa&aO: Gw&9a
	 raasasaaaaaaaaaa
	 a









C; a 1 0 0	 4; ; 0	 I'	 I • C; 0 1 a
43 r
I C;	 I	 I' I	 I	 I	 I	 C; I
J x	 I I	 I	 I	 I	 Cv 	I
1.	
;.C;	 C;	 .C	 . . . . . . C;
	
0C  C; 1	 C; 4;
4
a	 I0 o 0 C! C, 0 0 C. 0 0 0 45 G 0 0 Cb 10 a Cb IC! a 0 4! 0 40 Cb 0 a p 0 40 40 10 C. CD a -0 C2. o CD 10 CD CD, a C! Cb 40 0 CD 0 40 C! 4! C!
O
r a c	 m 4 1	 4 r
. . . . . . . . . . .
AL
%"&a 0-
0 10 V	 41,	 0
• 00:44 r^ .: r. 4n 0c; ND 0a a 000 at. a! 000 W. 0, C ; Oao::00&0^ 0 Ov- @,O p 0,0@^Oa
A n in v v v v v T v 0	 .
•
on vm	 0 C. C; C;	 C; 4; C; 4;	 cl
	I; 4 07.	 1. qs, 1; 9; 1;





*INVr+W w 40V;T	 0* rz lzW; V; V; W; W;	 tz 4; 4; w 0;	 4; Q,^ : ft,	 4; C; r;
V AO	 W
,'m	 nN N". ew ;: 
K
Q01:0, %a W) nw	 Me"	 4A W 0,
4b K	 ftp^	 le	 on nno 
W, 0 0 n	 in qr qr v v
4m
"Ki





ooe0-000--o-JOaaoo-0 0 0000-o-oo-o-oo- --oe-oo-o-o-oo^-0000000
1 0 0 O 1 1 O G O O 1 1 0 0 0 0 1 0 1 0 0(
	
1 0 1 1 0 0 1 0 1 1 0 0 1 0 0 0 4 0 0 0
f f
^- o- O.- - O O NAY- o NA P h P ^O O Yf 1n n A M O N IOO O OO OO O O OOO O O O OO a O0 0000 O OO o C . e 00 o e
. . .	 . .	 .	 .	 . .	 .	 . . . .	 .	 .	 .	 .	 .	 . . . . . . . . .	 .	 .	 .	 .	 .	 .	 .	 . . . . . .	 . . .	 . .	 .	
. .
	 . . . . . .
1 1 O I 0 0 1 V f V 1^ N 1 	 m f V n 1 O m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C O O o 0 0 0 0 0 0 0 0 0 0 e 0 01 1
	
1 1	 ^ 1
y n h o- o- o o- o N N ry 0-- J o- J J o o- o 0 o N- o-- M o N^ N- M N- - M MN 7 7 7 f n^^ - N-O	 O	 1 1 0	 1 00	 1	 1 0 00 1	 1 0	 to - I	 I	 -- I ;• 1 1	 1 1	 1	 1 1 1 1-
In In In O lfl nlAnn o o n nn 00- 0 In O In O O O n n n n o o o n n m o n 0 o o o o an n o n nYlCD, 0 in o o o o erfn no
. . . . .	 . .  	 .	 . . . . . . . . . . . . . . .
	
. . . . . . . . . . . . . . . . . . . . . . . .l 0	 1	 1	 0 0 1	 1 0 ; 1.4;  J o 0 1	 1 0 0 0 1 0 1 0 0 0 0 0 l 0 1 0	 0 0 0 0 0 1 1
J O O o 0 0 J 0 0 0 0 0 a 0 0 0 0 0 0 0 J O 0 0 0 0 0 0 0 !'0 0m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 G 0 0 0 0 0 0
A- nw M^1MANnwMmMmMANW - ^O-V- nw^mM OMA - ^•OfANnwMANVOnwfmM O MA N ANA IV AN
;MMNMM ♦ fnnnVVAI.OmwP00---NNNMM ♦ fnl'lV^pAAA000wwoo---NNMMf•nn^0^•AA•INNNNN .YNNNNNNNNNNNNMMMMMMMMMMMMMmm"mMMMMMMV f f V f f V f V r f V V f 10vT
♦• M M M o a** O V N N V V V "Nov
 M N N O m N w w w w w w w w w w w w w w w w w w A w w w w w w A w w ww of-00
P w w w w w m O 0 A A n Fl M ^Y n M w V n r! N O o N M w w w w w w w w w w w w A P w w w w w P w w w w w w w w P w w w w wA A A A A A A A A A A.• f M ry ^•-	 N o v ^O V w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w
♦ O N ♦ n ^O O- f 0 N w M f nOwO- M ♦ V A O O N Mo.
 N f O f n V O M O f M n 0 N N o 0• A w 0 0 0♦ 0 0- O A•
1'!NN- O O mAA Vnllf tMN ^ OOwOA^•n V VMN - - ewosD.• ^o ^e n 1A^ ^^nnnn 11111fn •in Yf .onn^e vie rin
♦ ^ f ♦ f MMMMM! 'lhMhMMMMMNNNNNNNNNNNN -^ ^ --- ^-^ ^--^- ^- ------^ ----^
Z; ry rl A w Nt A w 1V 9; OO h A eM 100 F44 o ♦ 4; N W; wr O NV O nw r w MO M O MOM w l w ne .O N A M w Mf ^AMOrMM[4.N - o P o 1.A %a n h ♦ MM-.Y-- -O Q. P OAA V Vnn ♦ MMNN - - o O w P O Q. A A N 1& 0 n in v f ♦ MMMNN
•ef v v v vv MMMMm"m MMM r) M M M M N N N N N N N N N N N N N N N N N N - - - - - -	 ^- - - - - - - - -
!•
MvnV •- O P,O-Nm wPOOKmoO-NM ♦ nVA Ow0-N19 V nVAO wO - NMf:VAOo O - NMrnVAiw^N^^O V J V V V O A A A AAA AA A KW m o o m Oo m 00P ^• ww V. W. P VA w O o e 000e 0 e 0- ► -----
Od•
--
 0 0 0 0 0 0 0 0 0- 0 .^ 0 0 0 0 00- G o - O- 0 0- 7 ! 7 c1 - O N ►
1 o O O	 1 p O 	 O C I' C ; . O 0 . of
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 042. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C. 0 0 0
.D zo O O O O O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 p 0 0 0 0 0 0
•
•
- Ory- --ON- -o f MNG f MM In- Ooo fN p - f NQIinomo AM10f
1	 1	 1	 1	 1 1 0 	 ^	 ;	 1	 e	 1 1
	 1	 ;	 ;
o •^ a 0 al O a o o O O o O O r, No 0 N h h M h h h h h h O h h N h o In h h p
. . . . . . . . . . .
	 .	 . .	 .O O 1 0 0 0_ 0 00,
 0 0 0 1 O 1
	 1	 1	 I	 1 O 1	 1 O I 1
0 0 0 0 0 L 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
AM.1f Gv1NOM1 - AhPV NAA f N o 4! V hh-Ommmm p^^- Mf mfOo
A,P P a-- N N M f f In V% -0 K /. O P O-- N M f 0 -0 V A m P o N M v M1 /. P-f f f if. Il rl lf= M/ p innnhnnhnn V V V V V V v1V V V V VAAAAAANO
O P.•PI.P PP.•PP.^APPPPAO•PPi/1PP0•.^ATPPO+PPPPP01w
J• T 7 T O TO T PO. O. 0+ 01 PPOI 0;01 P00010;P0;4: QZ	 PPPJ•1 0 O O O•TPI OIO` 0`•a1.O•Af•PP PPO.1.01PPA0+P010%PaJ•f•PPP
o070!00"11 f-O)NNOfMAA0 
or! VPfONVMVNA-00 -VNVIL VInh blhhhn „ f hV VAP . AOma 01 PP010imfo01010- -tv V,n^.--^.-----^	 -----^ ^..----" 
-- - - NNNIYNNNN
P1/1 NPfSN P •OM O A f -OYf PIOA hho lz 9; N, Ow Yf IbOm V; NO mlo M-i
-- O O O P P P P O tD m A A A K V V V V 0 0 In 0 f f f f M M h M N N N N -
f"If UI .On d/P O - NMf VIV AIDPO - NMf MIVR • OPO-NMf In VAmO10N N N N N N NM M M h h M h M M M








^	 !• t f i	 # i i i f	 f	 f	 t i t s	 i t f f	 t	 t	 f	 t
Z	 t! ♦♦ f	 ••• f•	 t	 f	 f f f f	 •• t i	 t	 f	 t	 !NtfMA .4 fMNOMMn J^Qi CJ N
.
O ad	 fMOMN - M- T^OMTMHITTA - MSIMnN GO MM - Nf NN O N-f7 ^--fyS	 d^N-	 -	 1	 1	 1--M ♦ -- 1- 1	 1	 1	 1	 1	 1	 1	 I	 1	 1	 1	 1	 0	 1	 1	 1	 1	 1	 1
.9	 - 1	 1	 1	 1
i f• f•	 !	 •• f	 i! f! t t	 !	 !	 f	 t
^	 f• t ♦ i	 f	 ♦ f i	 • i f t f fi	 i	 f	 f
W	 -O-mf f . .^NTOOT1f10 - T o.anM P. NMcl	 C.4 	 NMNMNN f NON o N-- ^ N^-^O MN OO..-- - OM-
J.	 .	 _	 .
W	 M N- 1	 0 0-	 1	 1- 1	 1	 1	 1	 1	 1	 1	 1	 1	 O 1	 1	 i	 1	 1	 0 0 1	 1	 1	 1
G	 M	 1	 1
1
W
w r n n r" Owl n n tll n n n n n n n n n on n n  n  n now  n n n n n n n M n Ono  o n n n n n n n n n n n n n mr	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
G
Zr^
O - ^OPAm - NP^Nf ^O O P ^nnm O^^ - f^O^ nn mPmnm O,p m-AM1Pf MAOAf - Nm n ^D f• OOMNMPA
•	 ^JaJVa •^ In^r.ol•f^Ofoa^n^ - - ao^noo^nnnn-eao^onli-.:o^ml.Yt4a-olnm^on^aep^mron^tvolouitn
•Jn--0000---------------	 --------P0•PJTPO^PPmIG Wl00mmN . M1AAAAA^Ir^I	 N
o N N M o P A ^o m m m m o- N ac P 1. Hf A ^O N f P ^O P o o M N T o N m A o M N- M T ^O n- P m ^O P if/ - A O f A- f Nyl	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .
J001+10 - G- N !"/ lf 1.PPPM1nNO W A n n n n n-O ^0 A A A m P 6000- 	 --	 ^--	 -OOPmmmAAOnnfH
S W	 .Innn Ylnn n nnnnnnnnn ff r T^^^Tffv r f ♦ nnnn nlfi ri nnnnnnnn ff • Tff^^^f v	 m
s	 g
ylly 0l/f0 n o nOna	 42 0 a0OnonO0Ono0Onon o ne0O0 W 00 V)00onOn ey/ o nOnenonenOn	 ..!
NCJMMr f nn^O'O AAmmPPc0--CJNiHMrT nn^ObAA /b mp.1). 00--NNMMf	 nndu11► AOm	 J
Z•, -- - - - - - - - - - - - - -- - - - - N N (V N N JV N N N Co CV 111 N N N N 111 N 	 JS	 ;
U)
Z
0^M - t N00 - MM E- M- NAM - N^---- N - ON -- - -NnM----0--- - O--NMM CO--0000-0-0
J	 O	 1 0 1	 1 1	 1(	 1	 1	 1	 t O 1	 O	 I	 1 1	 1 1	 1	 O O 1 O O
-- O-- N N-- C: - N- N G N M in A M-- O N^ f X 0 0- N N O- .- N N- o o O- o o N o o 0 o o- - -  O- N O O
	
. C	 ;	 ;	 ;	 ;	 ;	 ;	 ;	 ; . o I . ;	 1 0	 1	 1	 e I	 1 1	 1	 0 o O	 i	 1 1 o I
If n n n n It n n o o n N o 00 Ono  non on n o n n n n o Ono  n 00 noon  non n n •) 00 non  n n n n n o o n n
.	 . . . . . . . . . . 	 . .	 . .	 .	 .	 . .	 . . . . . . . . . . . . . . .
	 . . . . . . . . 	 . . .	 .	 . . . . . . . . . . . .
C. KfI 4.-.• a ♦ wnN 4--,NP- V - OAn ♦ - - wNAO/VnAMA- - MMn A ON 10!w o M w m- - OO- NM V!M1"•m
• e N- 0 tA•A a"K.•U; " ♦ MC;1V - - - e 000o0%04w oo00-a------ 1V N N N M M M M M M M M M M M M P►
 M ps" <Jv+.t4On Mon nnnY. Mon nnnnnnnInn ♦ vvnn Inn nnn non Winn non vjnnnnn non Inn n Inn n Inn" n
•
NOO O - O MMn ww O q .•- nM ^• OI A •O- O n mwNA P •1A m NI. V ^ 0 A nM- m •O nMOO mA ^•n r MNAm OA O n V c
co-t Amt. sir P  MNN- 00 O.Ama Al. .0 .O nnn q g MMMN/V /V N- --00000 o w T A A AA A m 40.4 m m m m
♦ • MMMMM!'. MMMM :IMNNNNNNNNNNNNNNNC • NNNNNNNNNN^YNNNN--- - - - - - - - - - - -
g
c n o ino ♦1 a noo O.,o no M can o oononononon Ono no no Ono n o n O ne"On On O n ono pa mo n
q.g04--NNMM ♦♦ nlfl •O ^OAAm •IAPO O --NNMM ♦ ^nn	 A.o ^A w m m AA 0 0-- N NMM • 7 n nw ^. A Amm W,^
et ed #I . Fn 110mPIMMMMMMM m m m MMMM ♦ ♦ ♦ ♦ It  It  ♦ ♦ ♦ • f ♦ • ♦ ♦ ♦ ♦ ♦ n n n n n n n n o n n n n in n on in
Z
n
..ONNG - O ^-M- O -- t• O -OO- o- 000ON- -BOA- Cl-Oft O-..O.--000 O-
O I	 1	 1	 1 O	 O 1	 1 0	 1 O I O O	 1 1	 1 0 O 1 1	 1	 1 O O O
0000 - o - e - OOo 0'D - 000- 007000N^ - O -
• !77 N C O0c ^- O-000
0 o 0 e O 1
	
1	 1 V O 1	 l e a	 1 0 0 0 1	 1	 O	 1	 1	 1 O t 1 C'. O 1	 --
h nn^ll'ln n nnnnn r nnln ^l ln n nnnnnnnnnnnnnnnnnnnnnnnnnnnn
• •y•. a e Nh A n f MM f n n,• V V AA ma AA A ry A P On m- n AA OmO Y V •^ f iry Y A
f fMfrf fff ff f Yf f Y<YYYf•ff ♦ nnnnnn'sVVV V •OAAwA in; 0;04;0000 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnmminnnnn
V Vd•A^OVhw0ONM10V •1011'O - MYnAA^-N •OVAmoo^VO - f1► PO-fwmP^
^D •D@(J¢ iDmmOTf• •7•PPTTA •7 . OGO00o o- ^.- -•  ^NNNNMMhhMf f ♦ ♦ f f Y)
-- --- -	 - -- NNNNNNNINNriNNNNNNNNNtVNNNNNNNNry
O ^•. a :. o h o r O N O n O n O n a 0 O n O n O n G n 0 N O n o n O n O n O n O n O n O n O n e
PPee-.. NN Mhf f Inns. .ow P.. mmPAee -NNhh • f nnV VAwq/pAPOe--ry









HUNTSVILLE, ALABAMA • USA
i
f
APPENDIX C: PR00RAM ST302 - CONTACT DATA
Thin appendix provides an example output generated by the I STS02' con-
tact data program.
ATSUKO COMPUTING INTERNATIONAL
# E 	 HUNTSVILLE. ALABAMA - USA QeD
0
d
:ii* t*+•iisi i* **i
t+ t R• t+• t i••• a•R ? f t f ! • ! , t f ! • • •
ZSLxxxxxxxxxxxxW J W W W W W W W W W W W W W
►--hrh•- hh hhhhr-hr
pl .t {fr N N N N N OI N N N i/1 N Ol
T t9l U/MNNNNNN gl ql fpN
asaaaaaaaaaaaaa
^aWaa0000c0000
LL WW W W W W W W W W W W WW J W W W W W W Li, W W W WW Wp _a walz aaaaaa mam
u auuuuuuvuvuuuuLL- ILL LL It IL LL W LL LL W W LL Wu.(/1 :NtAN 41NNUIN VIN 41W N
Z_ x x x x x x x x x x x x x




W: W W W W W W 41 W W W W W W
x x x x x x x x x L x x L x x
n_nsdnndnaannnn




h Z hrhhh^-hhhh•- ► h9Z4Za9aaaaaaaaaa 0ozan000000n0000	 WW J W W W W W W W W W W W W W	 coh-h h` hh hhhF-l-h h`hh	 N
> > > > > > > > > > > >'> > 7
	 WUJ U CI U U U U U U U U U U U
	 (^W J W W W W W W W W W W W W W 	 OX x x x x x x x x x x x x x x 	 KW J W W W W W W W W W W W W W
	 n
NYN cm NNNNNNNNNN	 WO a 0 0 0 0 0 a 0 0 0 00 a 	 J
NAN(ANNNO1 N^if N VIMNN
N-hF-1-F- F-N h ►-hFF-hH	 LL
Nn g NQNN.! W NNOIN •lb




















































 rr.•onon" N drry ♦ Inr-mJ	 c►+nV,w-o.o•er*ir•14, C; 1.; 11 , t'. r4:Qu	 ..0000000 ...	 .. Nt• . .1 NMM	 •4 NNE ^•• -+-	 oOC Oc O
•]	 W	 1•. ♦ N V. .p I. 1. ......	 M .T Cl	 p. •* Y•. Yl .^ •j..,+ 1 1
_ a^L O -	 -	 ^ ^ ^ ^ .V Nry N a ^.YMMM MMMMMMMM rq F.aSkrr
^	 O^! f O bNNM Y1^hMMn. f Om Jlf M ^ ^ wAA= .a^Yl V) a, a, a  N ID'O ^T=TN
2 ^acu M^M^fb•an •A M1 TMOM.a N ^,, ♦.o A vi .o .Dn 9@aDA 0% 13D !^ PIX• a AAbbAbAA0IL A A •a .0 •a •a •O •C •a •a b •O .p f n at • b .D M1 A ♦ ^
►-	 ^MO OA •r Y •D •OM ^ p. .A M .A h N f 'aO ^ ^ Oaf ^ Q.O oO •a Q. ¢. q . aD 1,. AAA •ab .
Z in in	 f f I f T f MNMMMf f f N--	 ^^"^ •' ^ ^ ^-
X OL
7	 H
s	 n •a•ofO• f.AmwAh•Op•oNMTWQ• .oM In, ^OM ^ f ^nnva ^Q+MM1MMno ^^ MA.DAr YO	 T^aM1PaDAAAP .TwPPRm--^MTM^b/yMMfnnfMapA .DAAmmO.O•C;C;p t^ PQ•PQ•O•TQ+PQ•aTPPPQ• mC2. a 0o ao, oo 12,	 CO, 000000000 - .-
.^ N N co N N N N N N N N N N N N M M M M M M M M M M M M r •1 M M M M M M M M M M M M M M M M M
13
h-Y Irlwn o m ^ .D O ^n^nNPNatAMPM0vN'D D.Abbfrl0!2NwnmOAPO^•OnA
1•- V ^Nf bn In in bA A CD -A QP O .-NNN MAW T oo-^-NMMM f f n V; r a 4; Q.P00O p w w w m a• w W m (D .D w aD w• m Oa wQ. PQa Paw P T o 0 00 0 G O00 0 0 0 0000000-- ^IL N N N N N N aV N N N N N N N N N N N N N N N N N M M M M M M M M M M M M M M M M M M M M M
pU im W bMQ•.DAO f A-N^ •O [V N- bM f Nn n a, V ,^ 0% Q+ O Nb T POO M•a-n0^R•nN
SW	 _	 _	 _	 . _ .OJ/1 •-	 ^- 1 1 1	 •-NNN ^ ^- ^ NNM f of M NNN- - ^ 1	 ^^NN r.)	 cm
U\	 1 1 1 1	 1	 1 1 1 1 1 1 1 1 1 1 1 	 1 1	 1 1	 1 1 1 1 1 1L
1
W	 dU ^MMMf -.!aA bMnPibNM •Tb wNFf (V o^ J• OOi •Df M1 ^ 4 f AO.mMmm^wn
J Q• O %f)	 ! f f! f M M M M N^ ^^	- CIA N n A O Q} R m m A• O n f! M M M M M M• V ^ - NQ f-) \
u	 L
-W	 x
au aJ J	 ww . . . . . . . 0 aDb ^ .D •O v  NMM^ Omaa00nn •VNNb.Dn G'.N Y: nR• NTN . . . . .
a c p P W thT f T f T I • •) M P' I F I M • V N N	 ^ N M r f n A w Q rD m tD m A. a' L' 1-W 4 M M M T T! M M M M MS O .1 \
.:ra d- NZ
F W
d J4 W N41 ^	 OQ. Q. T •a T n T. Q• O OP M n nn O P M m 0 ^ .a w n o n f P f MN O No ^ w oA on m Tm
S	 .Y V	 _	 _	 _wp ONN O.a N., wn Mf An- Q•G- In 0  AA a V, Q• b TMNA^M Q,A ! M ^ A --<voPAbm
D in W, 	 a7. O^NMMnT MNCiMM^ 43% w m .D Ql 01- P- 10 n n n n Yl! f MNOO.- NM N aV N aV N N N N aV M M M M M M M M M M M M M N N N NN N N N .V N N N N N N N N N N aV NN
1- wn bbN ^ O•- W NNbf NNMmYOPPA m^AO TMo ^ MN., ^ a0^N WAM.DON.Op U .
	
-MlMMMN -^ ^ I W f NN ^ ^ AQaw TQ• POP^^-O^	 MMnnbapAA Wmm
s u	 1 1 1 1 1 1 1 1 1 ^ 	N Al NNN N N N N N N N N N ed(v N
W O	 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1: 1 1
G
IL U lnNf..O t) A .- P)M 0 I NANO ANA C3 . -W 	 AnN o aAaD ^ f OaD ••- O G T W! .D MN W
W0 atw 0 0TmAAA •a b0n In It T M	 N ♦ T f MMMN	 1 -.V NMM, nn.DbAAM-
1- G	 1 1 1 1 1 1 1 1 1 1 1 1 1
J O O o 0 0 0 co 0 0 0 0 0 0 o e O 0 0 0 0 0 0 C5,0  0 0 0 0 0 0 0 0 0 0 o O G O O G o 0 0 0
Wm	 A.Onf MMN ^OOQ. aImAR f. bti nn nn n .D b .ORAKwmQ. QaG.^ NMribAmPOCZ OwwA-0 in
	
^ OQ.A-a nf r)	 oP WA.aifMN ^ G P WA •O nn TM N ^ OQ. NA.ap	 o P P Q. P P Tw P Q' O• w aD O 00 oral w MN 0% P. M1A A A M1 AA.a.a.a.a .0 D Do bD •O in in
FONE Pf n0NOMKM	 f ^ a .D T! r. M 40•4	 M ab mAOaDnAO0-O^-m^w
2 ZOL m ^ M.O^ .oMOmRAP ^ YmMOA b.OhTf P •D f Mf TA•-Y)NAmAA^ fQ.NPh ow
-0 b O Q, MM P6 	 of f MY TMf T Mf f in •D •OA A wPPONNf f .DA ®- NMT n Aw^
`	 W	 ^/./tV A  In A.D PO.-NMf r/.OM1wPe NMT n.aAmo^NMf nV AQ.G NMf W,,,.
_	 ^^^ .-	 ^^ ^NNN N N N NN lV F1 M M M M M M M M f f f f f f f
F as 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O O O O Co O O O O O O O O Co O O O o 0 0 0 o if 0
f	 .aA mT O NM f n •aA ww0 ^ NM ♦ r. .aAp 0.0 -NMf L•IbAO) a`•O ^'Ihf n •OA O)we
	
^^^	 N N N fy N NCI N N N h M MM M MM M M M T f 7 ♦ f f T! f f nu
o- fROMROMbwMAOMA ^ fA ^ f M1 Maev.NA_ naMmN .O e f o)NA^na•MA-W
._. O	 ^ N N N N M M T 'I T n n n 0 V aD A A A Om Q. w w o 0 ^^ N N f1 M r f T f o n rZ	 ^
o NC7 O PA •On Y MN- O P• b n Y M- oP 0b b y P; - PN do Y MN - O PP m N AA dnn Y M4 0 o P P P P P P P P 0. 0 m m 0 N 0 N m A A/ A A A A d d d d d V IA d d n n o n n o n h n n n




-	 t11 n N M 0- A 0 0 0 P O O e Y Y n N A d n N n A A M Y Y M A Y P P P P P P P P P P P P P P
s 1-	 -
eta U  - N
- -- - - - -
A - the - 0 0 0 00 -NMf dA Y bO Y A mO M P P P PP PP PPPPP PP
	
0	 --- N N N N N N N N N N N N f n d b d d AKip. P P *.W.
 P P P P P P P P PP P P P P P P P P PPP P P
ov
lr \ 'A V a Y/lfI f r f f f M M M M N N NN NNNNN Y Y f M M M M P P P P P P P P P P P P P P
	_	 • PPP P P P P P P P P P P PX t!	 P PP P P PP okP PP PPP
r
o A A n- d N N f 0 A m Y N P N f f n A M A N N P d n b- M N P P P P P P P P P P P P P P
O	 MPf rl my Y f 0 o Vl hf V;W;Yf.C •a-C-1l ^O 1^A 4; T O -- - NNNPPP P PPPPP PPP PP41.7 •----	 --« .---	 .-NNNNNN -VPPPPPPPPPPP PPPO M M M M M M M !' •1 M M M M M M M M M M M M M M M M M M M M M M M P P P P P P P P P P P P P PW
I-- Y P 10 A f- M /ti O h Y d Y M O M d d 0 Cl n P h N b M N f O N N n o o N N M 0---- Y A ^-
rV o--- N M M 11 f f f M Y Y n n n n n d b d A P P 0 0 0 	 - N N N N N N M M M f Y Y hOA	 -aYNNNNNN NNNNNNNNNNNNNd
	
;;mm rn M M Mr M M M M M M M Mon M M M M MMM M M MM mm M M M M M M m M M N+M M M MI M
!L U aY b N M o A d A A O M m N n- h d d m M N 0 A A
 WK P b d N 0 d m d Y d Y CNN -  O M
oft N N M M M N N N N M M M f n n n n n d A A m P O O- N N M M M N N N M f Y n d 0 m P P mU \ ---------------------L
t	 lL U N m P N d m 0 n- P N P A N m N ry M b n O M f N P ^- n n n- Y 0- f A n Y M P O P n- f n
6	 S P U` aV A N M M M M M M N Mr"; n n d A A d d A A A /n d A 0 0- N N N M M M fn n' n f Y Y M N
	
-	 L	 -	 -
r
rl	 xG ^ VZ 3 J O U n 0 M d A A d f- N d f N P A A N- N- O A V- n m O O M N Y f M Y m P-- in b n A A N-
	
- f	 W W	 . . . . . . . _	 . . .	 .
,Y im M W •/ M M f f f f Y f Y Y f n NO d A m V- P 0 P 0 0- N N N f d A 0 N m 0 0 N P- ^- - N M "mm"
C O. N d \	 - - - 	 N N NN NN
.^Y Q- 0)Xr u1
a Jr ^1 N
	O+JI -	 A m- M M n o A N n d A M A A- n- N 4%4 - N N Y n d O d A^ M m A P A P M- 0 Y A M M Y
I	 K V	 -	 .
-0 - A M f O f n N 0 f M n 0 0 0- N N 0 n M M o 10 M M A- -- N Y n d d b d d Y- P A d n YO M NNN M M M M N NN N N N N M M M N N N /Y N- -- ^- N N N N N N N N N N N N aY ---- ^-N N NN N N N N N NNN N N N N N N N N N aV NN N ad NN N N aV m tv N N N N N N N N N N N N
►- d-- - P f M O Y--- M Y A d n P n- d d o N M n O A n M N P P P P P P P P P P P P P P
aL U	
_
N P O - - M M f f n b A 0 P P 0-- N M M M Y 0 0 N P P O - N P P P P P P P P P P P. P PM 13 aV N M M M M M M M M M M M M M Y f Y YT f Y ff M M M M f V W P P P P P P P P P P P P P PW O	 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1O
d U d N N n N 0 A NO A n A d Y A M M Y d 0 0 0 A n M A n A P 0 o N n d 0 0 N n A P f N n O A
xW V P O- N M M Y n d A 0 0- N M Y n d A 0 P 0- N N M f Y9 d 0 P 0- N Y n -Z A 0 0- N M f n
►-O 1 ----- -NNNNNNNNNNMMMMMMf]MMMf f Y f f Y f Y nnnnnn
'	 1 1 1 1 1 1 1 1 1 1 1 1 	 1	 1 1 1 1 1 1	 1 1 1 1 1 1 1 1 1 1 	 1 1 1 1 1 1 1	 1 1 1 i 1 1 1 1
000000000000000M.000000000000.0000e000o00000000
CAW m- N f n b 0 0 N M n A P O N n A P N Y A P 1Y n 0 0 M A O M b O M d 0 Y 0 N n P f O N d 0 11OC x .00 f M N-- O P 0A d d n 'm N N- O P P 0A A d n n f M M N- ^" O P O^ O A KVV n n YA n n n n n n n n f f f f Y Y f Y Y Y f Y M M l7 1'I M M M M M M M M M M M N N N N N N N N N N
P-- Y- f- n- N A P A O OP.. O- A- N- Y N N ON n m d d m N o n n "K N d N Y P- P f n nS xV GP f d Y 24 o 0 A M b- P 0 M n- P A W. A n Y "" Q; b f f A- A d b A -^0 A AV; O b d 0 A
»V NndPfnK m V '0 nAO f 0P- d0-YaTNf 0NbPMO - f m- A - M aNAN0W m P o- M V n d N an O- M f n A 0 P O N M f d A 0 0- N V n d N P- N M n d m P O N M n dS f f n n n n n n n n d d d d b d d d A A A A A A A m 0 0 m m w m +D P O P P P P P O O o 0 0
r O o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O C O o 0 0 Co 0 0 0 0 0 0 0 O 0 0 0 0 0 0 0 O 0 0 0 0 0U . .r	 - NMf nbA0P 0 -NM f ndA00PC , NMf NdANPO.- nY. Ynd P_ 0P0 '_ MM f nZ	 n n•+ h 1f- n n n n •^ b •O `O W 'L d d'd •4 AAA /'. A A A A A A 0 to m Z m m 0 CD m N P P P P P PQ
f Q! M A N n Q. h O M A N A- n P M O M A N n P M m M O M A N d- d- d- 0 P f 0 M 0 M A-W Z
_» •O b A A 0 0 tD P P O O- ^- N N N M M f f n n W;,;b A A N O •- T e 0-- N N N M M f f n n d
» x -- - - - - -- - N N NN N N N N N N N N N N ov M N M IY N.4 M h M M M M h M ry h M M M M
0
OW






a WW Z409Z2 W r
W Q c%
^StAr WW W J
m =
r WW r JJ Z
v ar zaoa
a W Z2 K O0 7 »»rrraaall.




W IL WW x ILIL W N
^ r }} } mmm
•
° co nnn
nnnn nny „ ioee^ee	 ____-NNNNMril+i^nMMMMnriMfff
nnnnnnnnnon"oonnnnnnnnvinnn0Wnnnwon
• W O V 0M0v O in -@ M	 m @n T f Nc^ @^On f T f T T SAM
2 Y m m@ P P o_- N N M M f n V N A@ O O O_ NM f no ^0 A m P 0_ N N M f n b h m P 0 0_
-NNNNNNNNNNNNNNMMMMMMMMMMMMTffvfTvvvvv in@n
n
P P P P P P P P P P p P P 0^ P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P
K U P IMP P P P P P P P P P P P P PPP P P P P P P P P P P P P P P VA P P P P P P P PPP P PL P P 06 .3h P P P O, P P P P P PPP PPP P PPP P P P P P P P P P P O • P P P P P P P P PP P a 0 47. P P P A P P P P P P P P P P P P P P P P P P P P P P P P P P P P P /^P P P P
O U
►•- Y P P /^P P P P P P P P P P P P P 0 P P 0 P P P P P P P P P P P P P P PPP P P P / • P P P P
@ L P P P P P P P P P P P P P OAP P P P P P 0 % P P P P P P P P P P P P P P P P P P P P P P P PX U P P P P P /^ P0 P P P P P0 P P /^ P P0 P P P P P P P P P P P P P P P P P P P P P P P P P
L
H P P P P P /^ P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P
	 P P P Pr YO P P P P P P P P P P P P P P P P /s P P P a; P P P P P P P Q• P P P P P P P P P P P P P P P P
	
4 U P1^/, PPPP Q^ P PP P P PPP T nP P /.P P P PPP P 0% 	 O. P P P P P P P PPP P PQ 0% 0/^PP PPP PP	 P 49PQ P0% 	PP W. 0% O. O'. PPP P P PPW
H Y f ^A bA on nn f O AN T T n f -nIAA T P -n n @A o- T 1A m ": IV N^ V! @o ^p@O
r U ^Dbnbb^DM , MAONAPf AOM^pA-n @ -M^00 T@OT^OPNA- TAMr•PfPAO p N N N N N NtV M M M T f f T n n nb b b b A R A N@@ P P P e o 0 0- ^ N N N M T T n n bL M M M M M M M M M M M M M M M M M M M M M M M M M M M M M M T T f 4 f T T T T T T Y f f f
l:l
L U M o n n o n T P M M P N n n	 f O T b T^ N M A_ f n A N M M n A m f-L WO m ----- TT AAAA/bAM1A•ObbbhA----------- - -TM-O _o,o- ---
L
L Gl in 	 MM A	 @ A T O P@^ 19 P P O (p A M1 A T M n A@ A n 4 P T@ M f@
^V^ •	 LW -J P	 O VI --NMnAA •O +O ^DAA@^MMNMnnN_NNNMnnTMf T ^-AMf @N 1 ^	 V\ --^^”^-^^^"•^NNN ryNNNNNNNNNNNNNNNN --^- NNT NN_---
.^ L
F-
-Y LC• ^ U2 J	 p U m T T NM b n A P- b n N n M^ P n b N T T N b N (D 	 ^- A^ n o P T T@ - @ b M O- •- @naf
	 W W - Ot K M	 W -A o 00 ^ M T T M N M T f n m 0^ @ A A P a@ A A A A W@ P A nh b M- ^- ^ M A m n nM f T M WC 4. N
	
L\ N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N NNNN - ••- 1-Y S -	 0) T Qr r U JQ J W 0r J NP U A	 n@ h -"0 	 N M P A ft ft M@ b m o P b m n N A P O`
wd wwPwTNMnbAONnbnAAMPM OFW-U> p MM^OPhf f f T fnnbPNf	 bA@AP O -@_-^ - N N N N N N N N N N M M M M M M M M M M M M f Ir y f T T f M- N M M M M M M n n MN N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N r pWOZ 2 ^O
Qr PP/^PP P P P P P 4, P PPPP/P/.P/,P PP P PPP PP PP P POP P P P P P P PP PPP W SL V P P 'a O Q




LU fwnn @ T n AMf oo0N^/-APP n ^OPnf n -P nn fPP n^o o ^o bNm O N - ^- M^/ m!J
• y=j(,^ bA /^O _ N M M M N N N e O__ 000 0_ 0 0 0O -.0 0 000 O__ N- ^ N N N O P m mA W r Jf•p n nm -A	 bbbbbb w-4 b b b b ro b v b w%D %a b b b -0 -0 -a 	 b* D04 abbbb n nnn J U
_ I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 i	 l	 l	 l	 l	 l	 l	 l	 l	 l	 l'	 1 U Q S2049Q
o O o C3.0  o e o O o 0 0 0 0 0 o e o 0a 0 00 o O o 0 0 0 0 0 0 0 0 o e o 0 0 0 o 0.0 o O S 49 p
W m P f P M Q M W M@ M P f P n o b N A M w V; 	 A M O b M P n N 0; n N P b M O A f- m n M O w r ►.
s L M MN N-- o o ?• O. @@ A A A b b n n T f T M M M N N_-- o 0 o P P P P@@@ A A A A b x 49 49
-
L NNNNNNNN- _ - - Qt>
> W WWLJ V)
W W W
• r NP V f Nb PN M PM - o n T .-A A N OO M1 A Mn P b MN PP f f f P T b M P f m ^- O NE r M 4
- iS! L nm f o	 T o e M o O.0 A w A n ^O -- N A ^O P m M n P P n m N- f f P P ^O P P n O T o o f oT M @M @ f A M O N1 AN N@ V- @b n P @M 	 n	 o	 A A A @ o M Z04 .tiyl ^ f @n	 V	 T	 NPN	 ^7D	 0-@ f N@1.eNMn ^O @ P -- N T bw P O N T n A P o N f n A P _ M nbP - N f ^/ m o Mn A o- TA Q S WW Q=
= ae.--- _--_ -NN N N N(V mF)	 f T T f T f n n n n n b b b b b A A A A@@ mm
V-- ! W.....__. _..___-.	 --------------..__--- LO
W L L0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 co 0 0 0 co 0 0
U 4N NFr .pw@PO- NMf nbM1 NI.o ^NMT nbM1dlP O _ NMTn •dA @?, o-NM-► n •OA @^►.oS P ^,P P O o o a o 0 0 o O o_ ^ .- .. -_ -. _ N N N N N N N N N N M M M M M M M M M M T 7• } a W
u -- - --- - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - mm J
• Js • • j
.p O T A N In
	
in w T m M m M w N A N A N A N A M@ V o b N o n ^ ► . M P b fV P A T (/^
. W Z @PPOO ^ --NNMMf TnnbbAA@@wPO_
	 N - ^• Y • NIn^pAwAO -:	 BOA A OOH
v f 7 T/ T f ♦ vv Ir y V• T T f T T vMMMMMMIMmm	 v n nnn r7rr.111l.nw.n11t w^// Z. .=
i
i
0e Nu f ♦ f W1f f f n* nnn bhU; n•pAAWDWQo nnnr1r1r1nr11nnrinvlmnnnnnw
w
e W wAN•O^O w -Aef n•o NmP M ef-w





w 0 w P w w a om P P w P P w P P P P P wSrdt i.1 PwPPPPP 4P 	 PPPPPPPPPPPPPa^T,PPPPPPPPPPPPPPPPawwPwPawPPwwPPaPw
ou
r Y P PPP P P P P P P P P P P P P P P P wa ♦j	 U P P P P a P P P P P P P P P P P P P P P
t	 x u P P P P P a
	 P P P w
(	 _
r P P P P P P P 0.1 P P P P P P 0.1 P P P P w
r Y}	 O P P P a P at a P P P P P P P P P P P P wS 0 P w PPP P P P P P P P P P P P P P P PO P P P P a P a a P P P P P P P a P a P P
`	 W
r Y W •O P N f ,p f n f n P M O 0 A M ^D ^o A N
P .- 1.! f - on- o fOA1A AA r", Q; N, 	P; tz C00 Am PPO--NNM + nAOO.- . M.pmMO. f + f f n n nn nn nn nn.o ^O ^p ^O ^pA
mu NNOA NP ^o a Ch -O NP rA M Pm O
	 wL WOrr ^AnN^MNN1"1N.--	 f M - mA	 w
• t> \ 1	 1	 1	 I	 I	 I	 I	 PZ
1U IN 	 NN •0 NPlD0% (v
"	 J P	 O M - N o f	 f A e n f- M ev - n A f N A a
I -	 U\ -	 1 1
	 P
•w tc^ uJ a Pf- oN.- 	-noMM-0.AN+AMP_
.^ f	 W WZY QM	 W1!1 .OPMM-nMnAO p nNMnM m- mG 6N d ♦ --	 -	 -PI- Y d- NZ
 .+Q Jr s1 N
-	 tFy - mPeM.On P ao-f n0 PN--n MMw
a[ u -^+O M ^O P e M n P f f- tV n n O^ A m M O M PO M f n n m M+ f f n O n M h n- M-- PN N N N- N N N N N M N M M N M 	 M a
►- P P P P P P P P P P w P P O^ P P P P P P
nu -P w P P P P P P P P P P P w P P w P P w7 u P w P P w P P P P P w w P w P P w P P wW OO
61.1 PA+Pf''am-P-w+n-.-NAn+A
Wu in 	 n^o++M-NNOAn-
r0 rinnnnnnnnnnnnnnnn+^+1 1 1 1 1 1
	 1 1 1 1 1 1 1 1 1 1 1 1 1 1
e0.2e0e000000oeoee000
WW O n N O A n N O A n N o m n h o• .o M- eaC Z .p ,Olow) n l!> n+ f f f h MM M N N N N-a
r nhNNM-f -An •pPPmeAPn^OM
yL NhNP e e P f O P O e.oA ^o N M ®N om
.+u --Nf AMeO^OP-M.o+^-PaoMW a N f A P M nP NCO e h W Ne MA n NNa P P C.
 0 0-- N N N h M++ n ^O A
- --- -NNNNNN/VNNNtVNNNN
r	 .2000000oo40o0cp0000eoo
r - N h f n p A@ T O- N M 7 n • O A m a 0Z	 • +f f+ f f f +nnn ri nnnn wil
t.+	
- - - - - - -	 - - - - - -
Noe^onM-oemosDP-M+e+oeW Z













HUNTSVILLE, ALABAMA • LISA
APPENDIX D: PROGRAM STS03 - PLOT DATA
This appendix provides an example output of the data stored to the "plot
data" magnetic tape generated by the 'STS03' program.
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APPENDIX 8: PROGRAM ST304 - 30 SECW DATA
This appendix provides an example output of the 030 second data" gener-
ated by the 'STSO4 1
 program.
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